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$d>0,$ $\lambda\in(a,c)$ $\mu\in \mathbb{R}$
$f(u,\lambda)$
$f(u, \lambda) :=u(1-u)(u-m(\lambda))$ (1.3)
$m\in C^{1}(a,c),$ $g\in C^{1}(\mathbb{R}\cross(a,c))$ $m$
:











(1.1) ([12, 10, 11] ).
$\lambda\in(a,c)$ (1.1) $\Gamma(\lambda)$ $d$







$I( \lambda)=\int_{0}^{1}f(u, \lambda)du, \lambda\in(a, b)$
(1.4)
$\exists b\in(a, c);m(b)=\frac{1}{2},$ $I(\lambda)\{\begin{array}{ll}>0, \lambda\in(a, b) ,=0, \lambda=b,<0, \lambda\in(b, c)\end{array}$ (1.6)
( 1 ). $d>0$
$\phi(\cdot;d, \lambda)\in\Gamma(\lambda)$ $\lambda$ $b$ :
(i) $\lambda\in(a, b)$ $\phi(x;d,\lambda)$ $x=1$ $0$ $x=1$
(ii) $\lambda=b$ $\phi(x;d,\lambda)$ $x=1/2$ $0$ 1
$x=1/2$
(iii) $\lambda\in(b,c)$ $\phi(x;d,\lambda)$ $x=0$ $u=1$
$x=0$
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(i) $\lambda\in(a, b)$ (ii) $\lambda=b$ (iii) $\lambda\in(b, c)$
1 $u\mapsto f(u, \lambda)$
$(1.1)-(1.2)$ (1.1) $\cup$ $\Gamma(\lambda)$
$\lambda\in(a,c)$
(1.2) $d$ $\lambda\in(a, c)$
(1.5) $(d, \lambda)$-
$\mathcal{R}:=\{(d, \lambda)\in(0, d_{*}(\lambda))\cross(a, c)\}$
$\cup$ $\Gamma(\lambda)$ $(1.1)-(1.2)$ $\mu\in \mathbb{R}$
$\lambda\in(a,c)$
(1.2) $(d, \lambda)$ $\mathcal{R}$
$g(u, \lambda)$ :
(gl) $g_{\lambda}(O, \lambda)<0(a<\lambda<b)$ , $g_{\lambda}(1, \lambda)<0(b<\lambda<c)$ ;
(g2) $g(0, b)<g(1, b)$ ;
(g3) $\lambda\mapsto g(m(\lambda), \lambda)$ $\lambda\in(a, c)$ ;
(g4) $M>0$ $g(u, b)+g(1-u, b)=2M(0\leq u\leq 1)$ .
$g(u, \lambda)$
$g(u, \lambda)=\frac{u+1}{m(\lambda)+2}, g(u, \lambda)=\frac{u+2}{m(\lambda)+1}$








(g3) $\lambda\mapsto g(m(\lambda), \lambda)$
$\mu$
$d>0$ $(1.1)-(1.2)$ 3 ( 2




2.1 ([12, 10, 11]). $m\in C^{1}(a, c)$ (1.4)







(i) $\lambda\in(a, b)$ $\int_{0}^{\eta}f(u, \lambda)du=0$ $\eta(\lambda)\in(0,1)$
$\lim_{d\downarrow 0}\phi(x;d, \lambda)=\{\begin{array}{ll}0, x\in[0,1)\eta(\lambda) , x=1.\end{array}$
(ii) $\lambda=b$ $\phi(x;d, b)+\phi(1-x;d, b)=1((x, d)\in(0,1)\cross(0, d_{*}(b)))$
$\lim_{d\downarrow 0}\phi(x;d, b)=\{\begin{array}{ll}0, x\in[0, \frac{1}{2}) ,\frac{1}{2}, x=\frac{1}{2},1, x\in(\frac{1}{2},1].\end{array}$
(iii) $\lambda\in(b, c)$ $\int_{\zeta}^{1}f(u, \lambda)du=0$ $\zeta(\lambda)\in(0,1)$
$\lim_{d\downarrow 0}\phi(x;d, \lambda)=\{\begin{array}{ll}\zeta(\lambda) , x=0,1, x\in(0,1].\end{array}$
2.1 $(i)-(iii)$ $\phi(x;d, \lambda)$




$S(\mu)$ $:=\{(u, d, \lambda)\in\Gamma(\lambda)\cross(a,c)|(u, d, \lambda)$ $(1.1)-(1.2)$ $\}$
(gl) $hmg(O, \lambda)\lambda\downarrow a>g(O, b)$ $g(1, b)> \lim_{\lambda\uparrow c}g(1, \lambda)$
(g2) (g4) $g(O, b)<M<g(1, b)$
(g3) $\lambda\mapsto g(m(\lambda)_{)}\lambda)$
$g_{1c}<g_{0b}<M<g_{1b}<g_{0a}$ (2.2)
$g_{1}$ $= \lim_{\lambda\uparrow c}g(1, \lambda)$ , go$b=g(O, b)$ (gl),(g3)
$\lambdaarrow g(O, \lambda),$ $g(1, \lambda),$ $g(m(\lambda), \lambda)$
$g_{0}^{-1}$ , $g_{1}^{-1},$ $g_{*}^{-1}$
$\mu\in(g_{1c},g_{0b}) \mu\in(g_{0b}, M)$
$\mu\in(M,g_{1b}) \mu\in(g_{1b},g_{0a})$
2 2.2 ( $S_{1}(\mu),$ $S_{2}(\mu)$ $(d, \lambda)$-
)
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2.2. $g\in C^{1}(\mathbb{R}\cross(a, c))$ $(gl)-(g4)$ $\lambda\mapsto g(m(\lambda), \lambda)$
$g_{1c}<g_{0b}<M<g_{1b}<g_{0a}$ $S(\mu)$
:
(i) $\mu\in(g_{0b},g_{1b})$ $S(\mu)$ $s\in(O, 1)$
$S_{1}(\mu)=\{(u(\cdot;s), d(s), \lambda(s))\in\Gamma(\lambda(s))\cross(a, c)|s\in(O, 1)\}$ (2.3)
$S_{1}(\mu)$
: $S_{1}(\mu)$ $sarrow 1$
$(u(\cdot;s), d(s), \lambda(s))\in S_{1}(\mu)$
$\lim_{sarrow 1}u(x;s)=\{\begin{array}{ll}0, x\in[0, l(\mu)) ,1, x\in(l(\mu), 1],\end{array}$
$\lim_{sarrow 1}(d(s), \lambda(s))=(0, b)$ (2.4)
$l(\mu)\in(0,1)$ $\mu\in(g_{0b}, g_{1b})$
$\lim_{\mu\downarrow g_{0b}}l(\mu)=1$ $\mu\uparrow g_{1b}hml(\mu)=0$ $S_{1}(\mu)$
$\mathcal{S}arrow 0$ $(u(\cdot;s), d(s), \lambda(s))\in \mathcal{S}_{1}(\mu)$
$\mu$ $M$ :
(a) $\mu\in(g_{0b}, M)$ $\lambda(s)\in(a, b)(0<s<1)$
$\lim_{sarrow 0}u(x;s)=\{\begin{array}{ll}0, x\in[0,1) ,\eta(g_{0}^{-1}(\mu)) , x=1,\end{array}$
$sarrow 0hm(d(s), \lambda(s))=(0,g_{0}^{-1}(\mu))$ ;
(2.5)
(b) $\mu\in(M,g_{1b})$ $\lambda(s)\in(b, c)(0<s<1)$
$\lim_{sarrow 0}u(x;s)=\{\begin{array}{ll}\zeta(g_{1}^{-1}(\mu)) , x=0,1, x\in(0,1],\lim_{sarrow 0}(d(\mathcal{S}), \lambda(s))=(0, g_{1}^{-1}(\mu)) .\end{array}$
(2.6)
(ii) $\mu\in(g_{1c}, g_{0a})$ $S(\mu)$ $s\in(O, 1)$
$S_{2}(\mu)=\{(u(\cdot;s), d(s), \lambda(s))\in\Gamma(\lambda(s))\cross(a, c)|s\in(0,1)\}$
$S_{2}(\mu)$ $u=m(g_{*}^{-1}(\mu))$
: $\mathcal{S}_{2}(\mu)$ $sarrow 1$
$\lim_{sarrow 1}(u(\cdot;s), d(s), \lambda(s))=(m(g_{*}^{-1}(\mu)), d_{*}(g_{*}^{-1}(\mu)), g_{*}^{-1}(\mu))$
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$S_{2}(\mu)$ $\mathcal{S}arrow 0$ $(u(\cdot;s), d(s), \lambda(s))\in S_{2}(\mu)$
$\mu$
$M$ :
(a) $\mu\in(g_{1c}, M)$ $(u(\cdot;s), d(s), \lambda(s))\in S_{2}(\mu)$ $\lambda(s)\in(b, c)(0<s<1)$
(2.6) ;
(b) $\mu\in(M,g0_{a})$ $(u(\cdot;s), d(s), \lambda(s))\in S_{2}(\mu)$ $\lambda(s)\in(a, b)(0<s<$
1 $)$ (2.5)
$\lambda\mapsto g(m(\lambda), \lambda)$ (2.2) $S_{1}(\mu)$ $S_{2}(\mu)$ $\mu$
2.2
(g3) $\lambda\mapsto g(m(\lambda), \lambda)$ $S(\mu)$
(gl) $gob<g_{0a}<M<g_{1c}<g_{1b}$
2.3. $g\in C^{1}(\mathbb{R}\cross(a, c))$ $(gl)-(g4)$ $\lambda\mapsto g(m(\lambda), \lambda)$
$\mu\in(g_{0b}, g_{1b})$ $S(\mu)$
$s\in(O, 1)$
$S_{1}(\mu)=\{(u(\cdot;s), d(s), \lambda(s))\in\Gamma(\lambda(s))\cross(a, c)|s\in(0,1)\}$
$S_{1}(\mu)$ $sarrow 1$ $(u(\cdot;s), d(s), \lambda(s))\in \mathcal{S}_{1}(\mu)$
(2.4)
$l(\mu)\in(0,1)$ $\mu\in(g_{0b}, g_{1b})$ $\lim_{\mu\downarrow g_{Ob}}l(\mu)=1$
$\lim_{\mu\uparrow g_{1b}}l(\mu)=0$
$S_{1}(\mu)$ $sarrow 0$ $(u(\cdot;s), d(s), \lambda(\mathcal{S}))\in$
$S_{1}(\mu)$ $\mu$ :
(i) $\mu\in(g0b, goa)\cup(g_{1c},g_{1b})$ $S_{1}(\mu)$ $sarrow 0$ $(u(\cdot s), d(s), \lambda(s))$
(a) $\mu\in(g_{0b},g0_{a})$ $\lambda(s)\in(a, b)(0<\mathcal{S}<1)$ (2.5)
(b) $\mu\in(g_{1c},g_{1b})$ $\lambda(s)\in(b, c)(0<s<1)$ (2.6)
(ii) $\mu\in(g_{0a},g_{1c})$ $S_{1}(\mu)$ $sarrow 0$
$\lim_{sarrow 0}(u(\cdot;s), d(s), \lambda(s))=(m(g_{*}^{-1}(\mu)), d_{*}(g_{*}^{-1}(\mu)), g_{*}^{-1}(\mu))$
(a) $\mu\in(g_{0a}, M)$ $\lambda(\mathcal{S})\in(a, b)(0<s<1)$










$G(d, \lambda) :=\int_{0}^{1}g(\phi(x;d, \lambda), \lambda)dx$ (3.1)
2.1






$\mathcal{R}$ $G$ (2.1) $\lambda\in(a, c)$
$d=d_{*}(\lambda)$ $\Gamma(\lambda)$ $u=m(\lambda)$
Lebesgue
$G(d_{*}( \lambda), \lambda)(:= \lim G(d, \lambda))=g(m(\lambda), \lambda)$ (3.2)
$d\uparrow d_{*}(\lambda)$
- $d\downarrow 0$ 2.1 $\lim_{d\downarrow 0}\phi(x;d, \lambda)$ $\lambda\in(a, c)$
$b$
$G(O, \lambda)(:=hmG(d, \lambda))d\downarrow 0=\{\begin{array}{ll}g(0, \lambda) , \lambda\in(a, b) ,M, \lambda=b,g(1, \lambda) , \lambda\in(b, c)\end{array}$ (3.3)
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( $\lambda=b$ (g4) ). $G(d, \lambda)$ $\overline{\mathcal{R}}$
$G$ $(d, \lambda)=(O, b)$
$\mu\in$ $(gob, M)$ (2.5) (2.4)
$S_{1}(\mu)$
((2.3) ) (2.2) go$b<\mu<M<g1b$ (gl) $g(O, \lambda)$
$g_{0}^{-1}(\mu)\in(a, b)$
$(d, \lambda)=(0,g_{0}^{-1}(\mu))$ $G$ $\mu$- $\lambda=\varphi(d)$
$\delta$ $\varphi(d)(0\leq d\leq\delta)$
$\{\begin{array}{l}G(d, \varphi(d))=0(0\leq d\leq\delta)\lambda(0)=g_{0}^{-1}(\mu)\end{array}$ (3.4)
$( G(d, \lambda)$ $d\leq 0$ ).
$\mathcal{R}$ $\lambda<b$
$\mathcal{P}:=\{(d, \lambda)\in(0, d_{*}(\lambda))\cross(a, b)\}\subset \mathcal{R}$
(3.4) $G$ $\mu$- $\{(d, \lambda)|\lambda=\varphi(d), 0\leq d\leq\delta\}$
$\mathcal{P}$ $\mu\in(g_{0b}, M)$ $G$ Sard
$\mu\in$ $(gob, M)$ $G$
$\epsilon>0$ $(d, \lambda)=(0, b)$ $\epsilon$ $B_{\epsilon}$ :
$B$ $:=\{(d, \lambda)\in \mathbb{R}^{2}|\sqrt{d^{2}+(\lambda-b)^{2}}<\epsilon\}.$
(3.2) (3.3) $G(d, \lambda)$
$\mathcal{P}_{\epsilon}:=\overline{\mathcal{P}}\backslash B_{\epsilon}$








$(d_{\epsilon}, \lambda_{\epsilon})$ $\mathcal{P}_{\epsilon}$ $C_{\epsilon}$ $\mathcal{P}_{\epsilon}$
$(d, \lambda)=(0, g_{0}^{-1}(\mu))$ $G$








(I) $d_{\epsilon}=d_{*}(\lambda_{\epsilon})$ , (II) $d_{\epsilon}=0$ $)$ $\lambda_{\epsilon}\in[a, b-\epsilon]$ , (III) $d_{\epsilon}\in[\epsilon, d_{*}(b)]\wedge t$ $\lambda_{\epsilon}=b.$
$\{(d_{n}, \lambda_{n})\}\subset C_{\epsilon}$ $\lim(d_{n}, \lambda_{n})=(d_{\Xi}, \lambda_{\epsilon})$
$narrow\infty$
$G(d_{n}, \lambda_{n})=\mu$ $narrow\infty$ $G$ $\mathcal{P}$
$G(d_{\epsilon}, \lambda_{\epsilon})=\mu$ (3.5)
(I) (3.2) (3.5) $g(m(\lambda_{\epsilon}), \lambda_{\xi j})=\mu$
$m(\lambda)$ $\lambda\mapsto g(m(\lambda), \lambda)$ $\lambda_{\epsilon}\leq b,$ $m(b)=1/2$
(g4)
$\mu=g(m(\lambda_{\epsilon}), \lambda_{\epsilon})\geq g(m(b), b)=g(1/2, b)=M$
$\mu\in(g_{0b}, M)$
(II) (3.3) (3.5) $g(O, \lambda_{*})=\mu$ (gl)
$\lambda\mapsto g(O, \lambda)$ $\lambda_{*}=g_{0}^{-1}(\mu)$ $C_{\epsilon}$
$(d, \lambda)=(0, g_{0}^{-1}(\mu))$
(III) (3.5) $G(d_{\epsilon}, b)=\mu$ (g4) 2.1 (ii)
$G(d, b)=M(0<d\leq d_{*}(b))$ $\mu=M$
$\mu\in$ $(gob, M)$
$(I)-(III)$
$(d_{\epsilon}, \lambda_{\epsilon})\in\partial B_{\epsilon}(\cap\partial \mathcal{P}_{\epsilon})$ (3.6)
$\mu$
$G$ $\mathcal{C}$
$\{\begin{array}{l}C_{\epsilon}=\{(d(s), \lambda(\mathcal{S}))|s\in[0,1-\epsilon]\},(d(0), \lambda(0))=(0, g_{0}^{-1}(\mu)) ,(d(1-\epsilon), \lambda(1-\epsilon))=(d_{\epsilon}, \lambda_{\epsilon})\in\partial B_{\epsilon}\end{array}$ (3.7)
$\mathcal{S}\mapsto(d(s), \lambda(s))$ : $[0,1-\epsilon]arrow \mathcal{P}_{\epsilon}$










$S_{1}(\mu)=\{(u(\cdot;s), d(s), \lambda(s))\in C^{2}([0,1])\cross C|\mathcal{S}\in(0,1)\}$
$(1.1)-(1.2)$ $\lambda(0)=g_{0}^{-1}(\mu)\in(a, b)$
2.1 (i) $\lim_{s\downarrow 0}u(x;\mathcal{S})$ (2.5) $S_{1}(\mu)$

















$u= \frac{w}{\nu+1}, d=(\frac{\epsilon}{\nu+1})^{2} \lambda=\frac{1}{\nu+1}, \mu=K+1$
(4.1) :
$\{\begin{array}{ll}-du"=u(1-u)(u-\lambda) , x\in(0,1) ,u’(0)=u’(1)=0, \frac{1}{\lambda}(\int_{0}^{1}udx+1)=\mu. \end{array}$ (4.2)
$\lambda\in(0,1)$ $f(u, \lambda)$ $:=u(1-u)(u-\lambda)$ $m(\lambda)=\lambda,$ $a=0,$
$b=1/2,$ $c=1$ (1.4) (1.2)
$g(u, \lambda)=(u+1)/\lambda$ $(gl)-(g4)$ $M=3$ (g3)
$g(m(\lambda), \lambda)=g(\lambda, \lambda)=1+1/\lambda$ $\lambda\in(0,1)$
2.2 (4.2)
$2=g_{1c}=g_{0b}<3=M<4=g_{1b}<\infty=g_{0a}$
2.2 $\mu\in(2,3)$ (i)(a) (ii)(a), $\mu\in(3,4)$
$(i)(b)$ $(ii)(b),$ $\mu\in(4, \infty)$ $(ii)(b)$ Mori,
Jilkine, Edelstein-Keshet [9] (4. 1)
$\mu=3$











$\lambda$ (4.3) $f(u, \lambda)$ $:=u(1-u)(u+ \frac{1}{1+\lambda e^{\alpha\chi(u)}}-1)$
(1.3) $u$ 3 (4.3)
$u=m.(\lambda)\in(0,1)$ $m(\lambda)$ $\lambda\in(0, \infty)$
$\lambda\lambdaarrow\infty\lim_{arrow 0}m(\lambda)=0,hmm(\lambda)=1$
$m(e^{\alpha/2})=1/2$
$m(\lambda)$ (1.4) (1.6) $a=0,$ $b=e^{\alpha/2},$ $c=\infty$
$0<\beta<e^{\alpha/2}\gamma$ $g(u, \lambda)=(\beta e^{\alpha\chi(u)}+\gamma)/(1+\lambda e^{\alpha\chi(u)})$ $(gl)-(g4)$
$M=(\beta e^{-\alpha/2}+\gamma)/2$ $\lambda\mapsto g(m(\lambda), \lambda)$
$\lambda\in(0, \infty)$ (4.3) 2.2
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